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(54) FILLING STRUCTURE OF UNDERGROUND WATER TANK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a filling structure of an 
underground water tank having large pressure-proof strength to 
earth pressure from the periphery and eliminating fear that side 
plates are broken by earth pressure and the side plates fall off by 
an earthquake. 

SOLUTION: In a filling structure for arranging side plates 5 on the 
outer periphery by vertically/horizontally juxtaposing and vertically 
stacking/filling filling bodies 4 having studs 42 in an underground 
water tank 1, the structure is formed by extending strut bars 9 
between the mutually opposing side plates 5, 5 through a space 
between the studs 42 of the filling bodies 4. With such a structure, 
since the side plates 5 are supported by the strut bars 9 from the 
inside even if earth pressure acts on the side plates 5 from the 
periphery, the side plates 5 are not broken by sufficiently enduring 
the earth pressure. When fixing end parts of the strut bars 9 to the 
side plates 5, there is no fear of falling-off of the side plates 5 at 
earthquake occurring time. An intermediate plate is arranged 
between the vertically/horizontally adjacent filling bodies, and the 
strut bars may be extended between the intermediate plate and 
the side plates opposed to the intermediate plate or the intermediate plate. 
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Cftfi*¥S3 %T7j<e 1 rtfC Ptt 4 2 ^ffix.fc3t« 

5lHfc3lW*«Lfc«jaf4-*„ *^S#lig»c-rsfc, A 
H**&±ffib<fH« 5 JcflUB LT t , «« 5 tfF«jMfr££ 
» 0 » 9 tS* 6 ft 5 <DT*±JEfc 3t^SSf 6 ft £ <fc d fc 

ao, «i«5*«»««n3S:<aSo ^ it, §?3gt>«i9 

»lRrr*««Xtt«t'IBHRi:©HIte»t«bTfe«fei'». 
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[#fFfl*<0iSH] 

w ztpmfatm^mmcM&i? z «x« * mm t <om 

^a^^d^gptcHaL/ccfc^^^-r^is^JHi 30 

•r zmtm 3 fcf^©ittT7K« ©7e±gi?i3go 
cti^jsi 0] mts.(DH.®\icit f ?z-W*ifcm.L. cojfx. 

ensured tttw&t-rzmmm 3 ic!B«go%T7k« 

[00 0 1] 40 

[^©JKlTS&flrj^iy] *f|B/!«, ^Ttcig^n^Sf 

%$m%:^umm<DmT7)<.M<DftmffimizmL. 

[0 0 0 2] 

M/II^A^U. S^T-iej/llcDgQ^ig^T, mil. fB 
rUS^7j<^?|$^ac: u^5o --ft. ^.miai^^m so 



© 7k{itf{ftT b T 7K^FS tfsZfcbb, #iteT'7kil7j<©*S 
7K*JPS^IIM^nTt/^o 
[0 0 0 3] Tb^SWS^?,. SJS§y©iffiT7}<«S:K:tf 

t, m7k*-mm%Ltc<D%mT^&£!icmmz-&rc 
ffl-r 3 c i: tfts* ?» ft % <t -5 fc & ■? t * feo 

[0 0 0 4] C©,fc?fcB?iiS©JttT7tcltfcLTM\ * 
ffiSrjgPN LT«T(cfi Lfc7j<«OiSffiRt>*{|iJffi(Cji7j< 

— h ^rfifeT±T-M-3 ftiii^ttS fc©tffcn£ftTl,> 
TStK->- hfcSfttt, |WI«{C3t«i*^7i<«tDrtffliJ{c?tJW 

[0005] cn^oifjasiRr;i9J8So*T*«»cfe 

[0 0 0 6] 

i:«(c±Ttc«*afeT^T7K«rt{c3t«L, *©JUB 

A H*^ ©±je fc *f-r s WEESira ^ «»i^i±-r 5 i: tt ^ 

HOC, ffly«/-cltT*l±ifff^**^^T-*l/^fci6, H 
[0 0 0 7] ffll«<D^S«r±tf5(Ct±, W£cdJ»^£tA- 

mmzfcm-? ztc&b^x h-&i$< ttziz *^ *\ rims© 

[0 0 0 8] $/c, ±fB<0? ! E«*3aT^4, %S*^^-T 
7K« F*3 's A -5 -dBB t> o fc 0 

[0009] *^«±ia<73Pa^(c*fia-r^< %?n/i 

7K«© 3ft«1^3g^««-r 5Cil l :^ 0 
[0010] 

46. *^B^c>fi^3s 1 ic{%z,MT7i<im<D?tmffimi±. m 



(3) 



<&ffi2 0 0 1 -98 59 1 



a [Ri-r s wffi.mic$um Ltc c t tt&m t -r s t © x-& 
[001 i] cvftmmmcD&vi^ mttttzmtM 

B¥rg?nSo 

[0 0 12] ^(C, *«W©»*«2»c«4flfiT3*c«© 
1&mmt. ±8BW^5i l ©3€«»ififcfei/^T, *©fflO 10 

[0 0 13] c©?t«#§iicDJ;?f;:, {SNS^rtfficDffS 
[0 0 14] <fc»C, *?gf«CDIi5R]S3(C^S^T7}<1fcD 

[0 0 1 5] CcD3t*«itcD < fc-5{C. *iai«*ESLT 
^3B0«i«:4'lfflSi:fl!l«X«4'lffl«t©iati:3B^8-r 

[0 0 16] ^{c, *S6Wo»*3S4fc«*«fiTzK«o 

[0 0 17] CO«fc^a:^«*jafe, *lffl«tfcfl!Hfii:© 

[0 0 18] *fgB^CDf«*]S5(C^««fiT7j<1ltO 40 

l/^T, *©«gffl5*±«*WRLfc«tti:ftU C©P^ 
Wi L fc±gp S 3m t> #©«^*«BK»^«i&A,;E £ i: 

[0 0 19] cUD.fcSfc'r.Sfc, ^38 Off ©# gffi'N© 

§ wfr 6 Anas ^ * c i: t & j, \, 

[0 0 2 0] ^(C, *»WO»l*9l6lcfi6SflST?Wt<D 



So 

[0 0 2 1] C<D7tmffim<D£?lC, ±T7?(6]J; , 3 

^i^ncS6*jttt^»fffijett*#-r«g§3R0«i*fiiffl'r* 

[0 0 2 2] #fC, 7 tcfiSSiffiTzMi© 

m k> w vvmmitwsucm* l it c t t-r % t cot- 

[0023] C ©«fc 5 0 tf©^gP^ffl!l«{C@3g3 

[0 0 2 4] *56W©ffl!*a8k:ffl5*flfiTzKli© 

iz mm l ft c t *qf « t -r « t © t- % s „ 

[00 2 5] C^<);3S7MijgT'tt, flfiS^Sg^LT 

d coff^ff j; o Tdij«^n®J^ 6 jf ^. e, ns ©T% « 
«©w«*Be±-r«cfc3yi?ffSo 

[0 0 2 6] ^tc, *KW<Dmmm9 l«:^sHfiT7K«© 

3«««Jfi«. ±l2ft5f<3S3(D3ta#l^(CfeV^T, ^(O^ 
PtS«i:«£ ©P^ic^ttffi L ftg§38 K) W ©MffigP^r, 

So 

[0027] c©5««Wljife> gg»t)»©PiiiSBPA«ffla« 

t^T'^So 

[0 0 2 8] ^fc, *»W©»*91 1 0{C^S«lT7j<ffi 
©5SW#Bit±, ±teW^3©3^««ii{c*3^T. 
Wfi©^ffliJtcJfxff^KL. ccojfxff^r. ^P^ffifc 
fflj* i: ©P^tc^tt S L td$m K> m <DS&mc HiLftili: 

[0029] c(Dftmm&t>. mM<Dmcw*.wt)' i 3&& 

[0 0 3 0] 

{* wanss^s^ffizR-r s o 

[003 1] il t±*f8H^©-Hfig^»C^SitfiT7j<lt 
©3ta«JS^/S-r«SS»r®0, 0 2 ttlStfSWEtiglcffl^ 
S^«sfcfflHS©*HSH, 0 3 tt|B)?E«1i^©ffi^:g)5«- 

[0 0 3 2] c©Hi©Htt*ffitt#i8S©%T*M© 



T?J<« l OJftffiStffltfiBJctiit*^- h 2 tfisssn, 
Tl^„ -?■ Lt> CCDiffiTzMfl 1 <Qrt{&"Jfcfciu 1S4 2 

^7j<5/-h 7*^afeen, ; eo±^?.±8 7b^-)±p>nT 

*3?K Mtc, ffi«|fO-T«««5, 5©|fflfct±, BJEE&Jg 

[0 0 3 3] C<D5SW{*4 1±. 01, 02, i3(Cgt 
«fc a tc, # l> 7°o Vf U>#©-&^«fliT'*ffflfiK7B^n/t 
jE73JB©##4 1 i:R«®OPS4 2fre>figSfc<0T\ 

n, £r#&5*4 1 a {CPS 4 2©±«B8Pa»T73fr5«# 
ZtlT 1 h©3t«{*4^*«SnT^So 
[0 0 3 4] £ COPS 4 2 0±g|5tTa5{C«ii1g|5 4 2 a 
tfM^n, PS 4 2 ©±BBfflXttTflS»**«* 4 1 CD 
1 afcT77Xl±±^e.tR-&U7£fc$, &g[$g 
4 2aA1^4 1 a©S»8WC«±LT, Ztl&LlM 

[0 0 3 5] $fc. ±8HO*«*4 lfCfck, 
©B5W*BISfc*fc, »ffl©;*c£^1lii7t4 1 btfJBrit 

m-fo-&w-8@m^^n^ Mtc. sbze-ts {1.1*5^ 

«6©ggfr*fliiI:;*4tS|HgM 1 d, 4 1 e/CBSaoa 

[0 0 3 6] -73, fflj«5«, ±3H3fc«f*4 fcl§l«©# 

K>, 0 2 tc^-T coffllJ® SOM-ffifflOO^SPfc 

HIH»fcHa©i*i|8ISWc:fcJu ±SHPtt 4 2 coiSgp^rK^ 
•P*SK^5 a*^tt90MJnt^5, fit, 
^5^a5<7)«-a-^ 5 a i:HPHg|$c08ro^ 5 a icDBfc-g-ft 
4O0^Sg(5 5 b*«?n, «^5a t»Sg|$5 b 

[00 3 7] 3:75:, CCDffliJ® 5^233© 3— jfi< tC 

5dia-3 T«« 5 tfjtmfo 4 fCBlf* 5 tl* «t 5 »Cft 
otl^o ffi, 0^t±LTl^&</^ CO(B!l« 5 tctt# 

[o o 3 8] 6fi3 tsfi6tt^fht, ±mcomm5 

?:^Lftt©T'fe5 0 EP^. 0 3iC7jrr«fc?ic, ±=E 
frffi*«±ffl!li:&*J:5lcKifS«3 («l«5) ^ffiflsSJcM 
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^TiteT7K«l cOSSiC«C^L, ^«3 OMR 5) © 
5 a {C^JWi* 4 ©Ptt 4 2 ©TSSfflSfcttt-fr LT- 

[00 3 9] ^ LT, C<D-Si<07ESU*4©±»C-& 
g<03t«i*4^r^«teT, ^COPS 4 2 ©TiSSH?^- 
©B©jfcSK*4«D#fM l«i^4 1 afC«-&U H 
i;S«1?3E«»4*»cS«*afeT, «±g:<D?t«# 4 
C0±{c. ±IEcDffliJt6 5 6 i: LttlLT^-5„ £1 

©3>c«6 (®J«5) 0 3(C^-r«t^{Cic-&A5 a# 
10 «i«£ft;fcfrffi*TfflteLT«±S©5«*«4 ©«M*4 
lOKcib^n, 0 4 ic^-T j;-5fc^1S6 (fflOfiS) 
©^§Mr5 d##{*4 l©&Hg|5 4 1 e(C«iAStxT, 

[0 0 4 0] I4lc^t<J;?li: > ffl!l«5t±, %<DLB<D 

5 d srj&wi* 4 4 i tej&asnfciaaM id 

T^S„ C<D§.m5<D— 2©fi£te?tig{*4<D#{*4 1 
O— 53<7>K2i:|S|— T'&tK #«4 1 co-ja<DS?«?E 

«^4*-©{ca»iMfefciffi?i:|Hi— CftoTi^ft 
20 46, n©»ca*iaiafc?E*#4fi:3tLT— *©ffll«5*< 

[00 4 1]^ mMicmm-?zftmfo4<D&W4 1 ibi 

±t±, 0 5 tc^-T «t ? (c, Hfl^aHSfil O^r. HJgtc 
^{*Lfc^;7j<D##©J§f^g&4 1 c, 4 1 etc ±7jfr£> 

[o o 4 2] ffi*f(6]-r5fiij«5, 5F^{c«, gg&vm 9 
30 b, 5 btc^sfnT^b^^^tcm^^nTi/^ 

So IP -5, C«Dffl!l*5{Ct±WaL/'c«fe3{C4-3<OlfSg|5 
5 b^M?nt^5<0^ ^fec0fflj«5, 5P^tC2* 

^g|5 5b, 5 b fC®&tf i: WfC, 2 * 

»5b, 5 bfC^iitfClttCj;^, 7rfe73lRl<7D2*CD 
3Sat)l»9i:«»a73iRi©2*oS63Bt)W9^3fcS^^ 

<fc a &c±TfcttB*-f e>-eTKtttt£nTi^3 0 

[00 4 3] C CDiBlJffi 5 £Dt*§35 5 b «R^»Cfl?^^ 

s *\ 5§?fi o «i 9 ti m *^ 3 u mm t£ n s t ©t- 
«5, srsicmr&tt, ia«5. 5»c±£E*^fflLfc 

so S4 2(C(B!l73*^a/c:oTffi®^4i:SSn«^C*t\ 
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[0044] ±ffi©j:?&a*©»iiijBtt;&*rrs 
Lfcj&#©»s«s 5 b mm 5 ©mBfcj&a-r 

[00 4 5] C cofiijffi 5 It 4 -OCOR^ttO^Sgl? 5 b * 
SP 5 b ©JBttfcgSR D fll 9 t)gtflcSK L, 

TtiK 0 6 it. *<D&5i£w&m<Dm&tmvi*$E 

[00 4 6] EP^s COffittS 5 0 tifrffit 8 OOlf SSB 
5 0b 6 ftfc t <DT\ If ^gfl 5 0 b J±±ffi*<BBft 

fr5^«t>»9©««ss*»s»5 o b-\@46Tffimtc« 

[0 0 4 7] co<t3*ffl!l«5 o^ffl-TSi:. W*-fcf 

0 7 fci^T &fe*lRjteSi*t«bfc4*©gg38D 
1f 9 4>«gffi£fly« 5 0 <D«±©<D 2 O^SgP 50bi:I 
TSO 2 oo<f §gp 5 0 bteffiuMrtttiC, M^lSlfC 
SBttffi L fc 4 #<D3!=$g 0 #> 9 <Di»»«:ffl!l« 5 0 <Dm~® 20 
BcD2OC0lf^g|5 5 0 b fc!f!H©gCD2 0«ISg|3 5 0 b 
{cfco^irei^cJ^T, 7x.tt\H\<D$mK>W9 tM'&ft 

T4#-fo3gttig-rci:tfT'#3<D-C\ #9 0* 

[00 4 8] C OfflJIS 5 0 it, mti<omm 5 |WI«{C L 
B<D3ZKS d£r?t«{£4<D#{*:4 1 (cff^^tafclH]g|5 4 

1 dtc&ik^-escfcfcfc^T, 4 <0^ffl!l{CK# 
lt?>ns £fc. ^i6tUT«fflT'tSt)OTfe«)b\ 30 

ft. 9-OcO«-&7X^M^tltf, iE«3t:LTrt 

[0 0 4 9] JW±<DJ:3aitST*«03t«[#lifil»tix «3 
T7j<« 1 ©jaHfr&*S^±EE*<fll« 5(50) fcflUfl 
LTt, OTS5 (5 0) tf$m*)m 9T'F«gffl0^e.}f?tl 

ffifltS5 (5 0) *n»i8?nTaH©±«>*^Tzfcii 1 rt 
^At>&tr^IB&±e»:3lLi/\, -10 

[0 0 5 0] *-LT\ iffiffi(cP$-3fcS7Kt±Mfa±8, i§ 
7K->- h 7 «1jSLT, TBWfc 4 &mfr±t>f Sft/citiT 
*«1 FV\§StAU 3ctt, mXrWf (^0ttO 
TifiT*« 1 rt'xSKAU abkS/— h 2 T'trpVSJSL 

tS) «riii;T#^jffl?m.o 

[005 i]|Sj. aSSO«T7l<«i:-r-5^(±, Sftfc 
->-h2^r[^£LTitiT7j<«lC>jSgI5ic©^|!(#. itfjT 



[0052] ±mmmmm(D7tmmmr'tt, anss (5 

0) ©LJB©^fr5 d*jfcgtfM©*W*4 1 tM^n 
fcHa5 4 1 dJcfSltS-e^CttCfcoT, flijffi 5 (5 

o) *imwA <»ftmiz.w.wiT\,^rmx'$>z>rzit>, 

±Z^imt>m£.-tZt. «fii5 (5 0) O^frSdtf 
3fe8K*«OIHI8M 1 dft^^HTftl«5 (5 0) ft^KfiS 

[0 0 5 3] ctv&Bfi±-f Src&tcte, 0 8fC7jVT«fc-5 

WS5 (5 0) C0^fflj^e>^-V \ZZ/>?*i??$<D±m 
1 2*g8S»)ai9<0— MBfcteUiitfftHO^ST?. ^ 

t)fli9o-isi*««5 (so) fcsa-rs^itfc mm 

5 (5 0) KHirrSfc, «l*»»iLtt, «£5 
(5 0) ©^Jt5da<36«K*©H»4 1 d*f.W.M< 

*5, <M«5 (5 0) ©BfiS^I»±?n-5<OT% ±t£W 

JttT7j<«rt'\rSA-r £cD£r|5Iit-r -5 C fc#T-^ S„ 
[0 0 5 4] S/c. 0 9 JCt^T <B!l«5 (5 0) 

ommicWz-W 1 3«r8fS3:U ^O^fl'J^^jJiftl 2^ 

fiJ*5 (5 0) tZftWfrt>Wx.Z<DT\ mi 5 
(5 0) 7H&gL&<#<X ±»©»A*ffl±-r*ci: 

[0055] fSi. 08, m 9 lC7jk-?£ 5 ic±m 1 2^ 

5 (so) ©Htese^is-rjes^a&sctttSds-efc 

[0 0 5 6] 01 ot±*«woMfcfaoH«0KI8fc«* 
*T7j<«©3t*1Sjg^^-rSlBS»Tffi0. 0 1 1 t±P)?E* 

[0 0 5 7] 0 1 0 ICTTstltiMM&lt. MffilcmmfZ 

itmw4(Dmictpmfai i^sbslt, cc«i i 
ccDcfr^ig i i tcjtipj-rsMfi!i«fflij« 5 o borate 

Lfc0 6 icy*-? Wfa 5 0 tlslCtOT'fe^o 
[0 0 5 8] 0 1 l fc^-r^dic. (KeSS l l tt^©B 
ffi{ClfSg|5l 1 a^tt/cfeCDT'v «SS15l 1 aOJgtt 

it, m6ic7T,-tmffi.5 o<dw&&5 o b tmc±&*m 

1 1 a(DfflSS(tt|iJ«5 0cO<fSg|?5 0 b fcBtlHc 

[0059] sfc, cobras i i co— mvmzit&m 
5 ocD^titm—T'&v, ccocfp^si i tommies 

ffl'J^S 5 0C0^>t5 d tfflVLBVmft 1 1 b^SSHKc^ 
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fcgSfrl lb, 11 b *ffifl!l©3fc*f* 4 , 4©t?#4 
1. 4 1 »cj&*;*ti;fcP3«4 1 dfc^±£-ti£c:£Jc<}; 

^t, -mcm&.mtiz>tittmmcm.T i &©*ij£- 

•?4>R8« 1 1 Jb^frrtt&nrfeO. COiflHIC l l £r:0- 
LTl^®JC0?t*{*4 . 4 ©##4 1, 4 1 *'IS?nt 

(/''So 

CO 0 6 0] Etc, C<D(fPa*l 1 i:fc&W<IiJ©«£5 
0fc©RS, Rtf, BU«O««5 0<Dl8Uca, 5l®»?*¥9 

jwih« i i Rtf«« 5 oofnfno»s» na, 10 

5 0 b(c«JA$nr. I^L#^£?tcl&tttf 5>nTl^ 

o 

[00 6 1] B^iLTl/^l,^ tfdSSl 1 fc(± 

[0 0 6 2] c©?E««jioflao«jsRtt, MKBL^Hl 

HW*(*LTBWi**lW*o 
[0 0 6 3] c©?t««jg© tf'fBHEi l *ie^ 

LTSS«»?#9 fc^HHR 1 1 tmW<Dffl& 5 0 fcOlffljC 20 

Buowtwtar-ri:, *wiflrr*a5&©tifi5 0. 50 
latent) »*5iiw-*-r«£©j: 5 izmFKommv w* 

ffflt5M*'fi:<&oT, (f>fS«l 1 fcW&SOi:© 
0, C©ot?&igR©§§3gf?;|$ 9 «u {BOS 5 0 tc±BE# 

ffiSjJg^^foLt^S c ttfT'Z So 

[0064] fa. 01 o icTFtjzmmmTHt, mrym 

«l 1 ©E«lffll«*»E4i>TaamfcE»b. *lffl«l 1 so 

» 9 * FrMI tote 3§ ** iS-T <t r> fc L T «fc t ^ 
[0 0 6 5] B8, 0 9©±§-&©|I]«t{C N i£gfc 

t>»9©W4S»*gE'WlB*l 1 £SE«£5 0{c±J|3?T* 

SriSISLT, K*¥*.4MN>IBMK l l t ®J« 5 0 £: © 

(*9'\©±fiJ>©SA*:|5Bik - r S © t «fc </\, 
[0 0 6 6] Ji(±KWLfc^*}g«l05Ba«JS-ett. 9 
#©P1£4 2^#&4 l<DtK-&?L4 1 aiC^SL/cTEiR 
*4*«fflLTV^«i, PS4 2©#»£rtfilSLfcf3. 
#f*4 1 tPS4 2^^«BM-Z?-^JgL7c5t««c^ 
ffifflLTti^. ■?■©<£ -5 &5tiHf£©£F$ LV^iJt LT 

[00 6 7] #rfr Pa^±fflJJc LTWf;: so 
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aia. ^©Pttft^©:A;fc±ae4^©±¥#^fA-f s 

[00 68] ±fE©«fc 5 »CWftn±*i(f*Lfc«l8'T»^ 

{»J« 5 «rg|® K>W9 T'rtflO^ 63S: A £ t. WS. 5 ©8£il 
*«»lc|»±LTWEEairt*«fflFte|ft±*** CttfT* 

[0 0 6 9] ±fHO<t-5{CPS|H]±^®^L.fctt 

RS±T £ 5 © ^11*6 T*5c!)T- S o 
[0 0 7 0] 

^ o 

[0 3] r^3t»«ii<Dfi£*ffi^MKffiH-efeSo 

[0 4] 3t«f*-N©ffliJ«tA«©^tt?7^-rgP^f4 

[0 5 ] ?E«i*©#i*fflS©ji^©{±^^^-rsi?^f4M 

[0 6] ffl!lS©ft&©&'J^:^-riEffi0T'fe5o 

[0 7 ] HlimK'\e>£B t> #©BH*W"«IR**^r»iH* 

[0 8] *«B^©ft6©^SS^»(c^s^T7)<1f©36«SSI 

3a^-rifstB§gi5^»TDi0 T-fe So 

[0 9 ] *ftB^©g(cffi©||Sg^^{c^^ jftT7Kffl©^ 
««jfi*^-rffiBSg|5^»fffi0T-feSo 

[0 1 o] *?%w<omici&<Dnti&BMicmzwT7m<D 
[011] [3]^ffl^jg(cffl^stfraffi©offfB0T'fes = 
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1 «JT7)<« 

4 1 ?mt£<Dft» 

4 2 ?t«{*oaais 

5 . 5 0 ®M 

5b, sob mm<D&9m 



i i 4>n«t 

1 1 a tfiflTOtOttSS 

1 2 itm 

1 3 J¥x# 
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2 j 3 



[0 2] 




5d — JG" 
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[011] 
11b^ ^ — lib 
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*IRffi4'*E£±«r2TS3»i3# JR]R«Jift«KjftSlTBi6#i4^ &3& 

F£ — 2D063 AA01 AA1 1 



